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• Programmatic approach provides logical
framework for complex analysis
• Systems engineering analysis evaluates
interrelated cost and performance factors
• Integration of emerging and proven
technologies yields high value at low cost
• Use of modern IT tools to integrate
operations, maintenance, and monitoring
data improves and simplifies management
• Fully documented, performance based
results support continued improvements

Key SmartSiteKey SmartSite®® Success Features Success Features

Primary Goals – Typical ResultsPrimary Goals – Typical Results

An integrated, more easily managed program.
Empowered operators and managers.
Improved communications and documentation.
Improved systems performance and reliability.
20% - 40 % cost savings from labor, utilities,
materials, analytical, etc.
2 - 3 yr. payback on optimization investments.
Accelerated closure.
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SmartSiteSmartSite®® Approach Approach

Program Elements Approach:
Treatment approach
Mechanical system components
Operations and maintenance
Environmental and treatment
system monitoring
Administrative and regulatory

O-FIELD Landfill - Systems approach to analysis of
performance and costs of packed tower supported
elimination of the tower and associated GAC, O&M,
and monitoring, yielding annual savings of $55K.

Olivetti Office - Optimization of all elements of this
complex groundwater and soil remediation program
resulted in annual cost savings of approximately
$110K, and reduced time to closure by up to 5 years.

Systems Engineering
Approach to Analysis::

Interdisciplinary team approach
Evaluates all aspects of the
program
Analysis of interrelated
problems and solutions

SmartSiteSmartSite®® Approach (cont.) Approach (cont.)

Formal, Documented
Approach:

Structured program review
process
SmartSite®® Optimization Manual
Data collection modules
Formal QA/QC program
Standardized reporting

SITE Program - Achieving performance-based
metrics including >95 % mass removal efficiency and
assuring no off-site impacts was critical to optimizing
this innovative co-metabolic bioremediation program.

Loring Air Force Base- Optimization results and
recommendations used in CERCLA five-year review
documents.Performance-Based

Metrics:
Mass removal efficiency
Program direct and indirect
costs
Regulatory/QA/QC compliance
Environmental/Human
exposures

Industry’s only formal documented systems
engineering approach to optimization
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• Is the existing technology still optimum with respect to current conditions and objectives?
• Are there recent technology enhancements available?
• Can remediation be accelerated?
• Are design parameters still valid?
• Are there system enhancements/changes to improve efficiency/effectiveness?
• Are ROD requirements still appropriate?
• Do regulatory changes permit a different approach/technology?
• What is the regulatory status of waste?

• What is the baseline cost of current performance?
• How does current schedule affect long- and short-term costs?
• Do changing environmental conditions require continuing optimization?

Regulatory StrategyRegulatory Strategy

TechnologyTechnology

Cost/Benefit DecisionCost/Benefit Decision

TREATMENT
APPROACH

TREATMENT
APPROACH

}

}

}

SAICSAICSmartSiteSmartSite® Targets of OptimizationTargets of Optimization
A Systems Engineering ApproachA Systems Engineering Approach

• Is system properly configured to efficiently meet treatment objectives?
• Are life cycle costs of system hardware optimized?
• Are systems over/under designed?
• Is the system adequately or overly reliable?

• What are energy utilization issues?
• Does system operate in peak versus nonpeak rate times?
• Are alternate sources or types of energy or supplies available?
• Are volume discounts possible from a program level basis?
• Are there any opportunities for recycling?

}

}

Resource UtilizationResource Utilization

MECHANICAL
SYSTEMS &
SUPPLIES

MECHANICAL
SYSTEMS &
SUPPLIES

EquipmentEquipment

• Are the number, frequency, and types of analyses sufficient/excessive to meet DQOs?
• Can DQOs and QA/QC be refined based on current knowledge?
• Are compliance and closure objectives supportable?
• Can innovative analyses, automated data collection, etc., be applied at this site?
• Are field procedures as efficient as possible?

• Is there opportunity for remote monitoring and control?
• Can smart sensors and automated data collection reduce labor and reporting costs?
• Are critical system reliability requirements defined and addressed?

• Are system treatment goals appropriate?
• Are residuals such as sludge, spent carbon, etc., being handled appropriately?
• Is the proper discharge monitoring technology being utilized?
• Are off-gas and discharge water quality requirements appropriate?

Mechanical EquipmentMechanical Equipment

Environmental
(Soil and Groundwater)

Environmental
(Soil and Groundwater)

Treatment Effectiveness
and Residuals

Treatment Effectiveness
and Residuals

MONITORING
PROGRAM

MONITORING
PROGRAM

}

}

}

• Is the use of labor supplies and materials efficient.
• Is system operating with preventive or predictive maintenance?
• Are there any liability/workers compensation issues?
• Has a reliability-based maintenance program been developed?
• Labor:  Are utilization, scheduling, overtime management appropriate?
• Materials/Supplies:  Inventory management, what is automated?
• System Reuse:  Have closeout logistics and future utilization of parts and equipment

been considered?

• What system elements can be automated?
• Can system be operated remotely?  Multiple sites?

• How are data collected, processed, summarized?
• Are data useful and necessary?

• Are data bases user-friendly?
• Are reports standardized and automated?
• Are data transferred electronically?

Data CollectionData CollectionINFORMATION
TECHNOLOGY
INFORMATION
TECHNOLOGY

Process Control
and Automation
Process Control
and Automation

Information ManagementInformation Management

}

}

}
}

O&M
ACTIVITIES

O&M
ACTIVITIES

In-Ground/Environmental
Components

In-Ground/Environmental
Components

Mechanical Treatment
Systems

Mechanical Treatment
Systems

Labor and ResourcesLabor and Resources

SAICSAICSmartSiteSmartSite®® Targets of Optimization Targets of Optimization
A Systems Engineering Approach (cont’d)A Systems Engineering Approach (cont’d)


